. Radon, uranium, specific conductance, and sources of 29 water samples, Beaver basin, Utah 9 2. Radon, uranium, specific conductance, and source of 34 water samples, Milford basin, Utah 10 3. Analytical statistical summary of radon, uranium, and specific conductance for 29 water samples from Beaver basin, UtahIntroduction A radon survey study was made of surface and ground waters of the Beaver and Mil ford basins of west-central Utah.
A hydrogeochemical survey conducted in the Beaver basin (Miller and others, 1980) , and in the Milford basin suggested that the chemical environment of the Beaver and Milford basins is favorable for the occurrence of sandstone-type uranium deposits. A radon survey was made in June 1981 of these areas in order to further evaluate the possibility for sandstone-type uranium deposits.
The Beaver basin is a block-faulted depression along the eastern margin of the Basin and Range province in west-central Utah ( fig. 1 ). The basin contains Quaternary and Tertiary lacustrine and fluviatile sediments, probably a kilometer or more thick. The basin is bounded on the east by the Tushar Mountains, which contain uranium-bearing volcanic rocks (Cunningham and Steven, 1979) , and on the west by the Mineral Mountains, which contain uranium-bearing springs (Miller and others, 1979) ; both areas could have served as sources for any uranium deposited within the fill (Cunningham and Steven, 1979) .
The Milford basin is a fault-block depression to the west of the Beaver basin ( fig. 2 ). The basin is bounded by basalt and rhyolite flows on the north, the Black Mountains on the south, and Mineral Mountains on the east, and the Star Range, Rocky Range, and southern Wah Wah Mountains on the west. No topographic feature marks the southwest boundary of the basin where it merges with the Escalante Desert. The Beaver River enters the basin from the Beaver basin through a gap between the Mineral and Black Mountains, and flows northward through a gap into the Black Rock Desert. The Beaver River channel within the Milford basin is usually dry because the water is diverted for irrigation.
The structural basin is filled largely by Quaternary and Tertiary fluviatile and lacustrine deposits of clay, silt, sand, and gravels, mostly derived from the surrounding mountains. The basin, during Pleistocene time, was occupied in part by ancient Lake Bonneville.
Collection and analytical procedures Water samples were collected wherever possible from both basins. Many of the windmills in the southern part of the Milford basin were not pumping, and because of frequent rains, some large irrigation wells were also not pumping. Ground-water samples were collected at the well head, except site B23, the Beaver city water supply, which was collected from a water tap.
Uranium and specific conductance were analyzed in the U.S. Geological Survey laboratory in Denver, Colorado. Uranium was analyzed by laser-excited fluorescence (Scintrex Corp., 1978) , and specific conductance by conductivity bridge (Brown and others, 1970) . Radon was analyzed in the field using a portable alpha scintillometer (E.D.A. Electronics, Ltd., 1977) . Table 1 is a list of sample locality numbers with analytical results for radon, uranium, and specific conductance and sample sources for all 29 water samples from the Beaver basin. Table 4 shows the same statistical summary for the 34 water samples from the Milford basin. Discussion and conclusion 238 Radon is an inert gas that is formed by the radioactive decay of uranium (see fig. 5 ). Radon has a short half life of 3.8 days, and therefore is detected relatively close to its source or parent element. Because radon is an inert gas, its concentration should not be affected by normal chemical controls on water chemistry. It is affected, however, by physical controls, such as the portioning of radon between water and air. The radon contents of water will diminish rapidly with turbulent flow (Korner and Rose, 1977) . Because of the lack of turbulent flow, the radon content of ground water is used as a pathfinder for uranium deposits.
The correlation of 0.79 of radon to uranium in the Beaver basin is highly significant at the 1-percent level (Snedecor and Cochran, 1967) . In the Milford basin, the correlation for radon to uranium is 0.49; this also is significant at the 1-percent level. The correlation in the Milford basin is not as high, probably due to the greater distance from the primary uranium source than the Beaver basin.
The correlation of radon and uranium to specific conductance in the Beaver basin is significant at the 1-percent level. Anionic uranyl carbonate complexes are stable in an oxidizing environment, consequentially as the specific conductance increases, so does the uranium content. The correlation in the Milford basin is not significant for the 1-or 5-percent level, again probably due to the greater distance from the primary uranium source.
In the Beaver basin, the mean radon value is 1380 pico curie/L and 33.4 yg/L mean for uranium; Milford basin has mean radon value of 441 pico curie/L and 9.58 yg/L mean for uranium. The higher values in the Beaver basin are probably a reflection of closer primary sources for uranium than the Milford basin.
In the Beaver basin, sample site 47, which is located along the eastern flank of the Mineral Mountains, has the highest radon value of 8300 pCi/U this may be due to the presence of vein-type uranium minerals in the Mineral Mountians (Miller and others, 1979) . Sites 5, 6, and 8 are wells near the town of Manderfield, with values of 2050, 2600, and 5800 pCi/L radon, respectively. This area is considered favorable for sandstone-type uranium deposits , and the anomalous radon value of 5800 pCi/L supports this conclusion Other high radon values are shown in figure 3.
In the Milford basin, samples sites 17 and 25 have the highest radon value of 990 and 850 pCi/L, respectively. This basin has lower concentrations of uranium and radon than the Beaver basin. Much of the uranium in the Milford basin may have been carried in by water from the Beaver basin and its sources, the Tushar and Mineral Mountains. This would account for the lower concentrations of uranium and radon in the Milford basin because of the longer distance of the sample sites from the possible sources for uranium and radon.
In the Milford basin, the water table has dropped significantly, due to pumping of irrigation water (Mower and Cordova, 1974) , particularly in the basin south of Milford. Uranium content in the ground water in this part of the basin is high probably due to irrigation and evaporation. Sites 17 and 25, which contained the highest concentrations of radon, with 990 and 850 pCi/L, respectively, occur in this area. Other high radon values are shown in figure 4.
The use of radon in ground water in the Beaver and Milford basins is supportive of the conclusion that sandstone-type uranium deposits may exist in the Beaver basin and possibly the Milford basin. The ground waters in the Beaver basin contain higher concentrations of uranium and radon, compared to the Milford basin, and must be considered more favorable to the formation of uranium deposits. The area near Manderfield is particularly anomalous in radon and uranium, and the ground water of one well is supersaturated with respect to uraninite . 
